In recent years, the mental health of workers has received a lot of attention, and many studies have been conducted on the topic. Deterioration in the mental health of workers can result in sick leave. Previous studies have indicated that the mean duration of sick leave for workers with mental depression is about 3 to 6 months 1, 2) . When workers take sick leave, the company loses human resources, and the International Labour Organization reported that sick leave due to mental health costs companies in the United States about 200 billion USD annually 3) . In order to minimize such losses, appropriate measures should be taken to prevent sickness. Sickness presenteeism, the act of working while sick, poses a similar problem, because even though such workers are present, their performance levels tend to be markedly lower.
Aronson et al. reported that one-third of the workers they studied had attended work at least twice in the preceding year despite thinking that they should have taken sick leave. Aronsson et al. also reported a relationship between low income and sickness presenteeism 4) . According to Sweden's regular market survey, sickness presenteeism was found in about 53% of a sample of 3,136 workers. Furthermore, sickness presenteeism is reportedly associated with difficulties in staff replacement, time pressure, insufficient resources, and poor personal finances 5) . Sickness presenteeism has also been reported to be associated with factors such as long working hours, female gender, financial instability, low education, and poor physical health 6−8) . Moreover, sickness presentee- ism can lead to an increased risk of depression 9) , and wage loss has been reported to be more closely related to poor mental than to poor physical health 10) . Based on these studies, poor mental health is generally perceived as a personal problem; however, mental illness is typically the result of not only personal but also environmental factors.
A previous study on improving sickness presenteeism indicated that depressed mood, but not sickness presenteeism, was improved by cognitive behavioral therapy intervention provided via telephone consultation 11) . Although interventions in the social and physical work environment had no effect on sickness presenteeism, they did improve work performance 12) , and no definitive solution to this problem has been determined. It is unlikely that the causes of sickness presenteeism are limited to personal factors alone; rather, environmental factors such as marital status and housing tenure are also suspected of having a role 13) . Although personal factors have been investigated in relation to sickness presenteeism, rules of employment, which have a strong influence on workers, have not. Because workers are required to follow them, the rules of employment are expected to have a certain degree of influence.
Absenteeism and sickness presenteeism among workers are closely related 7, 14−16) . In order to reduce the absenteeism of workers in Japan, several financial compensation, gradual resumption, and trial attendance systems have been implemented. However, few studies have been conducted on the relationship between workers' mental health and rules of employment. In Japan, not all workers are aware of the presence of financial compensation, gradual resumption, and trial attendance systems because each company has its own in-house systems. Furthermore, the nature of service differs depending on the size of the business. Therefore, the aim of the present study was to investigate the relationship between sickness presenteeism and rules of employment with regard to returning to work. The following hypotheses were tested using an Internet-based cross-sectional survey: Hypothesis 1: Workers who are aware of financial compensation, gradual resumption, and trial attendance systems in their workplace will have low sickness presenteeism. Hypothesis 2: Workers whose workplaces have financial compensation, gradual resumption, and trial attendance systems will have low sickness presenteeism.
Subjects and Methods

Subjects
The present study was part of the Financial Compensation for Absenteeism and Presenteeism Study (FCAPS), which aimed to investigate the relationship between absenteeism/presenteeism and company regulations such as financial compensation. We conducted an Internet-based cross-sectional survey on June 12−13, 2014. All data were collected by the Internet research company MACROMILL (http://www. macromill.com/). As of June 1, 2014, MACROMILL had 1,167,915 registered members in Japan 17) . We randomly sent questionnaires via e-mail to possible respondents and collected responses until the target sample size was obtained. Randomization was performed by a computerized block randomization procedure. Based on the FCAPS data (total sample size of the Internet-based study: 518), we evaluated the effect of company regulations on workers who had more than 28 days of sickness absence.
Survey items
Survey items were used to assess age, sex, type of organization (private/public), occupation, managerial position (yes/no), company size, working hours per month, duration of sick leave, awareness of systems for return to work, and sickness presenteeism.
Company size
We asked about the current number of employees in the workplace of each survey participant. To categorize the size of a company, we used the same definition as used by several regulatory systems regarding the operation of companies in Japan: small-sized company, 1−49 employees; medium-sized company, 50−999 employees; and large-sized company, ≥1,000 employees.
Systems for return to work
Three systems are widely used in Japan to help individuals return to work; to investigate these systems, the following survey questions were used in this study: (1) "Does your company have a financial compensation system (monetary compensation period) for sick or other types of leave from work? If yes, how long is the compensation period?"; (2) "Does your company have a system that allows you to work for a shorter time when you first return from sick or other types of leave from work (gradual resumption system)?"; and (3) "Does your company have a training system, for example, for performing an amount of work that is similar to the actual work expected or for commuting from your home to the company, that helps you return to work from sick or other types of leave (trial attendance)?"
Mental sickness presenteeism
Based on results from a previous study 4) , the following question was used to evaluate sickness presenteeism: "In the past 12 months, have you attended work despite feeling that you really should have taken sick leave due to the state of your mental health?" Responses were given on the following 4-point scale: (1) "No"; (2) "Yes, once"; (3) "Yes, 2 to 5 times"; or (4) "Yes, more than 5 times". Workers whose response was either (1) or (2) were categorized into a low sickness presenteeism group, and workers whose response was either (3) or (4) were categorized into a high sickness presenteeism group.
Statistical analyses
Responses to the following items were then compared between the low and high sickness presenteeism groups using Pearson's chi-square test: background characteristics, awareness of each system for return to work, and presence/absence of systems for return to work. In addition, mean working hours were compared between the groups using a t test. Regarding sickness presenteeism, the odds ratios (ORs) and 95% confidence intervals (CIs) were calculated for each factor using binary logistic regression analysis and controlled for gender, age, company size, private/public organization, managerial role and working hours. The following four models were constructed to analyze each variable: model 1, awareness of systems for return to work; model 2, presence of systems for return to work; model 3, presence of systems for return to work with a duration (months) of financial compensation; and model 4, both awareness and presence of a duration (months) of financial compensation. To combine the awareness and presence of system variables, the response "I am unaware of these systems" was combined with that indicating absence of systems for return to work in model 4. If a respondent indicated that there was "no compensation period", the duration (months) of financial compensation was defined as 0. The level of significance was set at 0.05. All analyses were performed using IBM SPSS Statistics for Windows Version 22 (IBM Corp., Armonk, NY, USA).
Sample size
We calculated the sample size with G*Power 18) . Given a one-sided alpha of 0.05, an estimated effect size (f 2 ) of 0.15, 13 predictors, and a valid response rate of 70%, at least 187 participants were needed to achieve a power of 0.80.
Ethical considerations
Before the surveys were distributed, consent to participate was obtained from all workers, who had been fully informed about the purpose of the study and the use and management of the data. Personal information was anonymized, and the data collected from the participants were only used for the purposes of this study. The present study was approved by the ethics committee at the University of Tsukuba (Approval Number: 691-1).
Results
Sample characteristics
The participants comprised 258 full-time workers who had more than 28 days of sickness absence due to mental health problems. All workers submitted a medical certificate to justify their absences. Of these 258 workers, 15 were excluded because their reported total working hours per month did not match the number of holidays and days of leave from work (e.g., the number of holidays and leave from work was 28, and the number of total work hours was 120) to a reasonable degree. Thus, 243 workers were included in the analysis. Table 1 shows the basic characteristics of the study participants.
Sickness presenteeism
Regarding the question "In the past 12 months, have you attended work despite feeling that you really should have taken sick leave due to the state of your mental health?", 92 workers (38%) answered either (1) "No" or (2) "Yes, once". These workers were regarded as the low sickness presenteeism group. The remaining 151 workers (62%) answered either (3) "Yes, 2 to 5 times" or (4) "Yes, more than 5 times". These workers were regarded as the high sickness presenteeism group (Table 1) .
Awareness and presence or absence of systems for return to work and sickness presenteeism
A comparison between the low and high sickness presenteeism groups regarding awareness and presence or absence of systems for return to work is shown in Table 2 . More workers in the high sickness presenteeism group worked for private companies (p=0.022). No other significant differences were observed between the groups.
Multivariate analysis
ORs were calculated for each factor (sex, age, company size, type of organization, managerial position, working hours per month, financial compensation, gradual resumption, and trial attendance) in the high sickness presenteeism group. Significant relationships were observed between high sickness presenteeism and working for a private company (OR=2.57; 95% CI=1.10−5.99), and between high sickness presenteeism and awareness of both gradual resumption (OR=3.89, 95% CI=1.02−14.81) and duration of financial compensation (OR=1.04, 95% CI=1.01−1.07). No other significant relationships were found (Table 3) .
Characteristics of the excluded data
We also analyzed the data of the 15 workers (8 men, 7 women; mean age ± standard deviation, 41.9 ± 9.1 years; mean working hours for the preceding 28 days, 142.1 ± 65.1 hours) excluded from the study. Among the workers in this group, two had low sickness presenteeism and 13 had high sickness presenteeism.
Discussion
We investigated the relationship between sickness presenteeism and awareness and presence or absence of systems for return to work. No relationship was found between mental sickness presenteeism and presence or absence of systems for return to work in our multivariate analysis. However, associations were apparent between high mental sickness presenteeism and the following factors: employment in a private company, awareness of a gradual resumption system, and longer duration of financial compensation.
The strength of the present study lies in the fact that awareness and presence of systems for return to work were used as independent variables. No previous study has investigated whether mental sickness presenteeism is associated with rules of employment, particularly awareness of systems for return to work after long-term leave. Prior to this study, the following personality factors were reported to be related to sickness presenteeism: long working hours, female gender, financial instability, low education, poor physical health, and time pressure 5−8) . Based on the results of systematic reviews and meta-analysis, Netterstrøm et al. reported that social support decreases the risk of mental depression 19) . The mental state of workers may be influenced by environmental factors, such as social support through systems for return to work, which may in turn affect sickness presenteeism. Furthermore, environmental factors can also affect the mental state of workers. One study showed that when supervisors took part in a stress education program, significant decreases in the level of psychological distress and significant increases in job performance were observed among their younger, male, whitecollar subordinates 20) . Similar results were seen in another study involving supervisors and workers in the same office 21) . These studies indicate that, in addition to environmental and situational factors, sickness presenteeism is also influenced by personality factors. Therefore, this study is valuable due to its focus on systems for return to work.
In the present study, Hypothesis 1 was "Workers who are aware of financial compensation, gradual resumption, and trial attendance systems in their workplace will have low sickness presenteeism". This hypothesis was not supported by our results. Hypothesis 2 was "Workers whose workplaces have financial compensation, gradual resumption, and trial attendance systems will have low sickness presenteeism". This hypothesis was also not supported. Contrary to our expectations, awareness of gradual resumption and the duration of financial compensation were risk factors for presenteeism. Some studies have shown that high levels of work engagement increase well-being and decrease the risk of illness 22, 23) . Therefore, we suspected that sickness presenteeism would be low if workers fully understood and had an interest in the company or systems of work engagement; however, in the present study, no relationship was observed between low sickness presentation and awareness of systems for return to work. A relationship was seen between high sickness presenteeism and awareness of gradual resumption systems. It seems natural that workers with high sickness presenteeism have better knowledge about gradual resumption systems because many of them have a history of long-term sick leave. A relationship was also seen between high sickness presenteeism and employment in a private company. This suggests that employees of private companies in Japan are frequently attending work despite feeling they should take sick leave.
On the other hand, although financial compensation systems are important for securing workers' liveli- hoods, a long duration of financial compensation may have a negative effect on sickness presenteeism. In a previous study, financial stress appeared to be related to sickness presenteeism 24) ; however, in the present study, sickness presenteeism increased with increases in the level of financial compensation. This suggests that the duration of financial compensation plays an important role in relation to sickness presenteeism. Arends et al. reported that the incidence of relapse of mental illness became greater as the size of company increased 25) , and Rost et al. reported that the economic impact of a loss in productivity varies according to company size 26) . In the present study, no relationship was observed between sickness presenteeism and company size.
Limitations
This study had several limitations. First, the participants were limited to those who had access to the Internet, which may have created a selection bias. Second, the survey questions asked about events occurring in the preceding 12 months, which may have introduced a recall bias. Third, we did not consider the degree of involvement of industrial health personnel, or personality factors of individual workers such as financial status, marital status, and educational level. The duration of time until return to work has been reported to be related to health-related quality of life 27) and severity of illness 28) ; however, these factors were not investigated in the present study. The question regarding awareness of systems for return to work only asked if workers were aware of a system; whether they actually understood the system was not investigated. In addition, the prevalence of sickness presenteeism was not very low; therefore, we did not consider ORs as indicating the relative risk. These methodology-related problems can be minimized by conducting a survey on all employees of more than one company.
Conclusion
The present study is expected to contribute to research involving human resources and occupational health. The results suggest that high sickness presenteeism is related to employment in a private company, awareness of gradual resumption systems, and a long duration of financial compensation. No relationship was found between sickness presenteeism and the presence of systems for return to work. Further study is needed to investigate what kind of system can best promote low sickness presenteeism.
Disclosure of funding:
This work was supported in part by JSPS KAKENHI Grant No. 24689024. Binary logistic regression analysis was performed. 95% CI, 95% confidence interval. a Presence of systems for return to work compared with absence.
b Presence of systems for return to work compared with absence and do not know about the existence of the systems. Awareness of financial compensation was ruled out from the regression coefficient in model 4. To combine the awareness and presence of systems variables, the response "I am unaware of these systems" was combined with that indicating the absence of systems for return to work in model 4.
